
prognosis in nephritis and to apply this knowledge in the
treatment of our patients. The expectancy of life of the
sufferer with chronic nephritis may be regarded as being
measured by three possible terminations : First, factors which
may be considered to be entirely extrarenai, of which heart
failure, apoplexy and intercurrent infections constitute those
most constantly met. It is our inability to gage their prog¬
ress satisfactorily that is largely responsible for the uncertain
prognosis in chronic nephritis. Second, many patients with
chronic nephritis die of uremia before renal function has
diminished to such a degree as to render renal insufficiency
any more than a contributing factor. Often the phthalein
excretion lies between 20 and 30 per cent, and the blood urea
nitrogen at a level of from 40 to 50 mg. per hundred cubic
centimeters of blood. It is probable that this state of affairs
is a toxemia, but from what tissue this poison originates,
what its nature is, and what the exact conditions are that
call it into action are all open questions. The sudden rise of
blood nitrogen seen in one of Dr. O'Hare's cases may pos¬
sibly indicate an excessive protein destruction which I believe
is characteristic of certain phases of the toxemia under dis¬
cussion. Third, if all the above vicissitudes leave the sub¬
ject of chronic nephritis alive he finally develops an increas¬
ing renal insufficiency to which he succumbs. This is a

very prolonged process and it is almost incredible how low
renal function may drop and the patient maintain at least
fair health. Dr. O'Hare's report illustrates this very well.
I have seen some similar cases though more of them were
followed for as long a period. In another condition, poly-
cystic kidney, in which an uncomplicated renal insufficiency
develops, the same phenomenon of prolonged life with a
maximal impairment of renal function is often found. As
far as prognosis is concerned, it becomes· evident that only
very few nephritic patients really die as the result of renal
insufficiency but that most of them cease to live because of
extrarenai influences.
Dr. Edward F. Wells, Chicago : Satisfactory management

of the patient depends largely on taking him into full con¬
fidence as to the diagnosis, the prognosis, and the general
plan of treatment. Chronic interstitial nephritis is not a
disease of the kidneys alone, but the blood vessels, heart,
lymphatics, and other tissues are so essentially implicated
that it is impossible to separate them. It takes a profound
clinician to estimate within wide limits, the excretory capac¬
ity, under stress, of the interstitial nephritic kidney; and
it requires a wiser physician than most of us to state how
long any one of these patients may live. I have seen patients
in whom the output of urea was extremely small for many
successive months, in whom, when placed on some extra
strain the kidneys have passed such quantities of urea as are
beyond ordinary credence. Therefore, our prognosis should
be extremely circumspect. Our first examination of a chronic
interstitial nephritic patient should be made with painstaking
care, and accuracy. The renal capacity should be estimated
as closely as possible from several points of view, as, e. g.,
the excretion of water, of salt, the rapidity and completeness
of the passage through the circulatory system, including the
lymphatic circulation, of titratable solutions, and of the out¬
put of some of the waste products of metabolism. I value
highly the measurement of the capacity of the kidneys to
excrete urea, and always include this as an important feature
of the investigation. The dietetic, regimental and medicinal
measures which we employ may, probably, assist the kidney
in its functions. However, some adventitious conditions are
beyond our control as, e. g., the entrance into the system of
an acute infection. In my own experience these most fre¬
quently transform, by disturbing the circulatory balance, a
satisfactory progress to a condition from which the patient
rarely completely recovers, and is often the beginning of a
more or less prolonged downward course, ending fatally.
Under these circumstances the patient will become dyspneic,
and apneic ; dependent edema will attract attention. It is
absolutely necessary for the patient to maintain a posture as
nearly horizontal as possible for a prolonged period, at least
six weeks.
Dr. Lewis A. Conner, New York: The second of Dr.

O'Hare's cases illustrates a point which is of great practical

importance. That is, that in aged people the usual standards
of normal kidney function are not applicable. If we attempt
to prognosticate, in the case of people of 70 or 80 years of
age, in terms of the standards of renal function which we
apply to younger people, we are likely to make embarrassing
mistakes. In such patients very low readings of the phthalein
test and very high figures for blood nitrogen, creatinin, etc.,
are compatable with fairly good health and with many years
of life.
Dr. James P. O'Hare, Boston : This type of case is a rare

condition. We do not see it very often but we do see it
often enough to warrant hesitancy in making a prognosis in
a chronically sclerosed kidney. We have had also a few
cases of the edematous chronic glomerular nephritis and the
patients have lived for quite a considerable period, that is,
for months, with a very low renal function, and then have
died from a pneumonia. I was glad to hear Dr. Mosenthal
comment on the fact that death in the nephritic is very fre¬
quently due to causes not essentially nephritic but to other
conditions like cardiac failure and infection. I have often
been very much disappointed in cases that we had studied for
a long time to find the patient dying of an acute infection or a
cardiac complication when we were looking for a pure
nephritis at necropsy. It is important for all of us to make
records of our observations on these cases so that if a patient
does live for a longer period than we expected, we can
analyze the data obtained. Most of us do not do that. In
fact, there has been no opportunity to do that until now
because the renal tests were unknown until a few years ago.
But now we have tests which are easy to make, and it is
important to use them and make observations of these
patients. Bear in mind, however, that even with our func¬
tional tests we are unable at present to make accurate prog¬
noses.

.

We make them with a fair degree of accuracy, but
that degree of accuracy is often brought about by the fact
that the patients die of an intercurrent infection or of cardiac
failure rather than from the kidney disease.

THE TREATMENT OF CHEST
INJURIES

MARION A. BLANKENHORN, M.D.
CLEVELAND

The treatment of penetrating wounds of the chest
early in the war was an unsatisfactory venture offer-
ing little prospects of development, but at the end was
a very satisfactory procedure promising much in the
improvement of its technic and the enlargement of its
scope.
Methods of examination of a wounded chest are

precise; and in contrast to the abdomen or head, the
damage done by a foreign body can be estimated and
the treatment indicated. Foreign bodies entering the
chest usually continue moving in straight lines; theyproduce discoverable lesions and can be located accu-
rately by the roentgen ray. With proper appliancesand training, the surgeon can invade the thorax to
make anatomic repairs and remove infecting foreignsubstances. The effect of various infecting organismsin chest wall, pleura and lungs is still the greatestunknown quantity of the problem and the one that
has yielded the least to our efforts.
It is with little satisfaction that I review the sta-

tistical reports of the various surgeons in France and
England, and with even less satisfaction that I inspect
my own records during two summers in forward area
hospitals and one winter at the base. There were
no invariable concomitants—warfare and its wounds,
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hospitals, surgeons and surgeons' ideas changed with
kaleidoscopic rapidity. It would be inaccurate history
to collect and attempt to coordinate the case records
made by the various surgeons in France and England,
and futile to recommend anything for the future.
The generalizations dealing with the pathology of

penetrating wounds of the chest, and the principles of
treatment here given, constitute the lesson learned
from various British and American surgeons in hand¬
ling approximately 500 cases.

Chest wounds in patients coming to forward area

hospitals can be divided into five main groups on a
basis of their gravity and the urgency of their surgical
treatment: (1) open pneumothorax, the so-called
sucking wound; (2) extensive parietal wounds involv¬
ing ribs and muscles; (3) large retained foreign
bodies; (4) infected hemothorax, and (5) simple
hemothorax.

OPEN PNEUMOTHORAX

It was apparent that there is no spontaneous cure
for open pneumothorax. Anatomic repair is clearly
indicated at once and is followed by almost miracu¬
lous, immediate relief. Patients who suck and blow
a considerable volume of air through the wound were
very uncomfortable, dyspneic and cyanotic, with a

rapid, arrhythmic and irregular pulse of small volume.
If untreated, they rapidly failed and died apparently
from asphyxia. Simple stopping of the wound with
a plug of gauze would revive a man in a few hours to
the point at which he could undergo an extensive
revision of his wound and closure. Patients who were
so stopped up in advanced dressing stations arrived in
good condition, frequently ready for immediate opera¬
tion.

PARIETAL WOUNDS
Parietal wounds, penetrating or nonpenetrating,

demanded the same consideration that wounds did
anywhere else, with the additional reason that indriven
bone fragments became a source of infection. Broken
ends of ribs projecting into the chest lacerate the lungs
with each respiration, and occasionally do extensive
damage to the heart and pericardium. Parietal wounds
of less extent are a continuous source of infection to
an adjacent hemothorax. A wound that connects with
the pleural space by ever so small a sinus cannot be
drained externally. As long as the aspirating effect of
respirations is operating, the drainage is inward as
well as outward. Such wounds, therefore, must be
revised and completely closed. It was found prefera¬
ble to convert a parietal wound into an open pneumo¬
thorax if necessary to make a thorough revision and a

good closure.
Opening the chest freely has been found to be an

easy and safe surgical procedure, well tolerated by a
wounded man and causing very little shock. A very
necessary part of the equipment needed to do surgery
of the chest is a good nitrous oxid machine and a good
anesthetist. When gas is given with a close fitting
face mask and made to flow at considerable pressure,
the lungs do not collapse when the chest is opened,
and respirations and pulse are undisturbed. Further¬
more, if anatomic repair of the chest wall and lung
can be accomplished, the lung continues to function
normally after operation.

RETAINED FOREIGN BODIES
Retained foreign bodies are dangerous as a source

of infection and of mechanical erosion of large vessels.

Bullets and shrapnel balls that have not been deformed
by impact with the soldier's equipment or bones, espe¬
cially bullets, are surprisingly harmless. Shell frag¬
ments are invariably wrapped about with bits of
clothing, and if they have one diameter as great as an
inch, were almost never tolerated. To prevent empy-
ema or lung abscess, they must be removed as soon as

possible. Usually a man with a large retained foreignbody is unfit for immediate operation on account of
hemorrhage or shock or both. If considerable hemor¬
rhage persists, he probably will never be fit to operate ;
resuscitation methods were unavailing, and it was not
possible to operate for hemorrhage unless the hemor¬
rhage was from a parietal vessel. Transfusion or
infusion was distinctly detrimental if there was pres¬
ent a large hemothorax ; for it could be clearly seen
that the hemothorax was rapidly made larger, and the
patients died suddenly with angina. The volume of
fluid free in the chest apparently crowded the heart
and lungs out of function.
Rest in a warm bed with plenty of fluids and mor-

phin, usually restored these men to a condition that
would tolerate an extensive operation. Removal of
the foreign body was frequently an extensive opera¬tion. It required rib resection long enough to admit
the hand into the chest. The fourth or fifth rib in the
axillary space was best. The entire lung and chest
could then be explored. The lung could be delivered
down to the resection wound, and the foreign bodywith its pieces of clothing removed. If it was removed
through healthy pleura, the pleura had to be sutured.
If the foreign body was removed through a field of
carnified lung, caused by the wound, it was usually
unnecessary to make any closure or hemostasis, for
this was quite well established by the process of carni-fication. How much should and can be done to carni¬
fied lung is a much disputed point. To me it was

apparent that after gross contamination and necrotic
tissue were removed, the less done the better. It was
surprising how well such" operations were tolerated,
especially when done with gas given under pressure.
Even the process of pulling on the lung caused verylittle change in blood pressure, pulse or respirations.After extensive lung injury and lung surgery, it was
frequently impossible to maintain such a lung dis¬
tended by the gas machine during operation or after
closure ; but gas pressure did prevent collapse of the
sound lung during the operation, and prevented anydisturbance of the heart and mediastinal vessels. Also
it was not essential to a patient's well-being to have
the wounded lung fully expanded after operation. In
fact, it was thought by many that the lung should be
kept collapsed and at rest after injury. But to accom¬
plish this, collections of air or fluid in the pleural
space was necessary, which introduced a new difficulty.One ingenious American surgeon accomplished partialcollapse and rest by paralyzing the diaphragm with an
injection of procain in the phrenic trunk, which was
a rational and satisfactory procedure. Accumulations
of blood were removed by pumping off the fluid and
picking or wiping out all clot. The original wound of
entry was revised, and when possible both wounds
were closed tightly.
Infection of the pleural sinus was the greatest foe

to the man who survived his anatomic injury. It was
a surprise to all who observed it how able the pleuralmembranes are to combat infection. In all cases,
whether operation was or was not performed, the
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degree of contamination must have been very great,
for gross dirt could be seen and removed ; but these
very chests could frequently be closed and occasionally
remain closed with no other help than aspiration.
Pleural membranes combat infection best when in their
natural position and condition. For this reason, it is
essential to prevent accumulations of air or fluid.
After operation and closure, serous exudates

appeared which had to be tapped. Sometimes aspira¬
tion, two or three times repeated, finished the course
of treatment. In others, the fluid continued to reac¬

cumulate and finally became purulent ; but by this time
the lung had become adherent to the chest wall in its
upper portions, and we then had a small empyema
cavity localized at the base of the chest. Stitches were
removed from the resection wound, and drainage was

easily accomplished. Introducing air or antiseptic
solutions into the pleura to keep the lung at rest puts
the pleural membranes at a disadvantage, and infec¬
tion is invariably more severe.

HEMOTHORAX
The remaining two groups, infected and uninfected

hemothorax, were at first indistinguishable and were

managed alike. The degree of contamination and the
amount of free fluid are the principal determining fac¬
tors. The bacteriology of these infections, like the
bacteriology of other wounds, is unsatisfactory and
incomplete, providing help for some cases but rules
for none. Each case must be judged individually and
then chiefly on clinical evidence, temperature and pulse
being of the greatest help to determine when a hemo¬
thorax is infected and drainage is necessary. Strepto¬
cocci and gas-forming organisms, when found in
specimen fluids, invariably foretold or indicated drain¬
age ; but even these organisms were known to have
disappeared from a pleural cavity after one or two
tappings.
It was a practice in forward areas to hold all uncom¬

plicated hemothorax cases when possible for observa¬
tion, and after three days if there was only moderate
fever and specimens snowed no growth to evacuate
the patient down to the base. It was observed that
infections sometimes lay dormant for much longer
periods than three days. Presumably the blood
retarded the growth of organisms, or co'onies were
included in the clot and had to digest their way out
into the fluid. The natural culture medium in such
condition is the hemorrhagic fluid, and the resistance
to infection is at the pleural membrane. It was
best, therefore, to reduce the medium and increase
the resistance relatively by tapping off fluid and
keeping it tapped off. It was seldom that hemor¬
rhage was lighted up by tapping, and it was

quite certain that empyema was prevented and
sometimes cured by tapping. Occasionally, clot inter¬
fered with tapping, and the convalescence of such
an individual was much prolonged. Usually almost
the entire volume could be drawn off as a fluid which
would not clot. In every case in which I have seen

operation performed, clot either of whole blood or of
almost pure fibrin has been found, so that it is my
opinion that clot forms in all cases, but that defibrina-
tion is accomplished occasionally by some means.

Many uninfected hemothorax patients made rapidand complete recovery without any interference what¬
soever.
Infected hemothorax must as a rule be drained

freely ; but drainage which causes complete collapse

of a lung with the formation of a large cavity is very
undesirable, for the collapsed lung frequently remains
collapsed and the patient dies from a prolonged
pyogenic infection of a large area of pleural mem¬
brane.
If free drainage can be delayed by repeated tappings

until the partly expanded lung has established adhe¬
sions to the chest wall and only a small cavity is
formed, the results are uniformly good. But there are
certain cases, mostly when streptococci and gas-
forming organisms are present, that become very
septic and require drainage at once. Here a closed
system of drainage by air-tight tubes and suction
expands the lung, and provides the necessary adhe¬
sions to obliterate the empyema cavity. Irrigations of
empyema cavities were generally practiced and found
to be of considerable value—mostly to remove mechan¬
ically the accumulations of pus and clotted blood, and
to diminish the number of organisms present.
Patients with free drainage usually did very well

and could be evacuated to the base.
By the time patients arrived at the base in France,

they had progressed to a stage that determined them
either as having or not having empyema, provided
medical lines of communication were normal. Fre¬
quently they were abnormal, and then all preconceived
plans of management had to be revised, usually much
to the detriment of patients.
For cases without drainage, the management at the

base was much the same as in forward areas.
For cases with drainage, the management was much

the same as practiced in civil surgery, except that in
some cases empyema cavities were treated by the
Carrel-Dakin method and closed very promptly, fre¬
quently with very good results.
I had little opportunity to see patients treated by

this plan, for it was done chiefly by the French or in
England.

ABSTRACT OF DISCUSSION
Dr. Ernest Zueblin, Cincinnati : I am very much inter¬

ested in Dr. Blankenhorn's paper, particularly from the stand¬
point of ordinary civil medicine. I would like to ask the
doctor about the frequency of bilateral hemothorax, pneu¬
mothorax or hydrothorax. In a recent communication pub¬
lished in The Journal of the American Medical Association.
Captain Green makes the statement that contrary to lead¬
ing conceptions the simultaneous tapping of both pleural
cavities is attended by hardly any harmful consequences.
Of course, this is very important, and I would like to know
whether Dr. Blankenhorn's experience along this line con¬
firms such a view. Also of practical interest would be the
recommended irrigation of the pleural cavity in case of
emypema. I am curious to know what solution military
surgeons advocate, particularly if two cannulas are introduced,
one above and one below, in order to provide for a proper
elimination and a clearing up of the purulent fluid.
Dr. Marion A. Blankenhorn, Cleveland: In reply to Dr.

Zueblin's question about double pneumothorax, I have seen

quite a few cases of double pneumothorax, but, of course, not
double open pneumothorax. Closed pneumothorax was almost
always the rule in chest wounds. What I might say about
double hemothorax would explain double pneumothorax.
Bullets frequently traversed both chest cavities, producing
double pneumothorax and large or smaller double hemo¬
thorax, and if infection did not follow, the results were quite
good. As to irrigations : We were using irrigations prin¬
cipally for mechanical reasons, and we used the surgical
solution of chlorinated soda mainly. This solution dissolves
fibrin from the pleural membrane and dissolves fibrin away
from the opening of the tube into the wound, and we thought
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we were able to get rid of the original hemothorax more

quickly by that process. Also, if organisms of putrefaction
occurred, the odor was very promptly diminished, and we
were also sure that the number of organisms was kept down.
The plan of the management followed was to lay tubes along
the walls of empyema cavities and give them routine irri¬
gations, and when the bacterial count fell to a certain figure,
close those cavities. I have not seen the statistics of those
methods. Others have reported that if they did close in the
presence of impending empyema, they would have to reopen,
but if closure restored the normal condition to allow absorp¬
tion of air and expansion of the lung, then they would have
a smaller empyema. Frequently they would close and reopen
a number of times. They considered this a much better
method than to make no effort to expand the collapsed lung.
The whole treatment was designed to obliterate the pleural
sinus.

PERICARDITIS AS A COMPLICATION
IN PNEUMONIA

BASED ON THREE HUNDRED NECROPSIES

WILLARD J. STONE, M.D.
TOLEDO, OHIO

Records of 300 necropsies on pneumonia patients
from the Medical Service of the U. S. Army base
hospital at Fort Riley, Kan., are available for the
purpose of this study. Among this number, pericardi-
tis was found to have occurred in seventy-two, or 24
per cent. The types of pericarditis, as a complication
in pneumonia encountered at necropsy, are shown in
Table 1.

TABLE L—TYPES OF PERICARDITIS IN PNEUMONIA

Number Per Cent.
Acute serofibrinous pericarditis. 14 19.4
Acute purulent pericarditis. 44 61.1
Subacute fibrinoplastic and purulent pericarditis

("shaggy heart"). 14 19.4

Total. 72

In addition, hydropericardium, without apparent
inflammatory change, had occurred in twelve instances,
or 4 per cent. Empyema was present in sixty-three of
the seventy-two instances of pericarditis, or 87.5 per
cent.

ACUTE SEROFIBRINOUS PERICARDITIS

In approximately 5 per cent, of the pneumonia
patients on whom necropsy was performed, acute sero-

fibrinous pericarditis had occurred. Among the four-
teen instances, lobar pneumonia had occurred in eleven,
and bilateral bronchopneumonia had occurred in three.
This form of pericarditis was characterized by the
presence of a flaky pericardial fluid, which was cloudy
in appearance and which contained strings of fibrin
adherent to the epicardium and pericardium. The
quantity of fluid varied from 250 to 1,000 c.c.

ACUTE PURULENT PERICARDITIS

In approximately 15 per cent, of the pneumonia
patients on whom necropsy was performed, acute puru¬
lent pericarditis had occurred. Among the forty-four
instances, lobar pneumonia had occurred in thirty,
bronchopneumonia had occurred in eleven, while a

combined form of lobar and bronchopneumonia had
occurred in three. The amount of pus in the peri-
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cardium varied from 100 to 1,000 c.c; the average in
twenty-six instances in which the amount was recorded
was 350 c.c.

SUBACUTE FIBRINOPLASTIC AND PURULENT
PERICARDITIS

In approximately 5 per cent, of the pneumonia
patients on whom necropsy was performed, the sub-
acute form of pericarditis, characterized by a fibrino-
plastic or villose and purulent exúdate, had occurred,
leading to the pathologic picture of the "shaggy heart"
or cor villosum. Among the fourteen instances, lobar
pneumonia had occurred in eight, and bronchopneu-
monia in six. The pericardium in all instances was
lined by a partly organized villose exúdate adherent
to the epicardium. The amount of free purulent fluid
usually associated with the fibrinoplastic exúdate varied
from 15 c.c. to 600 c.c, the average being about 250 c.c.
In Table 2 is shown the extent of the associated

pneumonia incident to the three types of pericarditis.
TABLE 2.—PERICARDITIS AND THE EXTENT OF THE

ASSOCIATED PNEUMONIA

-Pncumonia-
Both Lungs Right Lung Left Lung

Per Per Per
No. No. Cent. No. Cent. No. Cent.

Acute SCTOflbrlnous pericarditis 14 7 50.0 4 28.6 3 21.4
Acute purulent pericarditis. 44 21 47.7 9 20.4 14 31.8
Subacute fibrinoplastic and
purulent pericarditis. 14 5 35.7 5 35.7 4 28.6

Total. 72 33 45.8 18 25.0 21 29.1

The importance of empyema as an associated com¬

plication in the pericarditis of pneumonia is shown in
Table 3.
TABLE 3.—EMPYEMA AND PERICARDITIS IN PNEUMONIA

-Empyema-N
Bilateral Riglit

Per Per Per
No. No. Cent. No. Cent. No. Cent.

Acute serofibrinous pericarditis 14 4 28.6 5 35.7 1 7.1
Acute purulent pericarditis. 44 8 18.2 9 20.4 24 54.5
Subacute fibrinoplastic and
purulent pericarditis. 14 5 35.7 3 21.4 4 28.6

Total. 72 17 23.6 17 23.6 29 40.3

TYPES OF INFECTION

A large proportion of the types of the pneumonia
encountered were due to mixed infection by pneumo¬
coccus and streptococcus (usually one of the hemolytic
varieties). When complications occurred in pneu¬
monia, the predominating infection encountered was

usually a hemolytic streptococcus ; that is, 72.5 per cent,
of 251 empyemas, in which the infection was known,
were due to the streptococcus, while 27.5 per cent, were
due to the pneumococcus. Such was the relative pro¬
portion also in pericarditis. In 75 per cent, of the
cases, the cultures revealed hemolytic streptococci. In
general, the type of infection corresponded to the type
isolated from the pleural fluid.

COMMENT
In Table 2 it will be noticed that in seventy-two

instances of pericarditis, both lungs were involved in
the preceding or accompanying pneumonia in 45.8 per
cent., while the left lung was involved in 29.1 per cent,
and the right lung in 25 per cent. McPhedran1 has

1. McPhedran, Alexander: Diseases of the Pericardium, in Osler:
Modern Medicine, Philadelphia, Lea & Febiger 4: 41, 1908.
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